SUMMARY:
Differential centrifugation of a sucrose homogenate of tuberculous mouse spleens was conducted to obtain sediments of cytoplasmic granules at 1,000 g, 3,900 g, 8,400 g, 15,000 g, and 25,000 g for 20 min. Acid phosphatase activity of the Triton-extract of each sediment indicated that the 15,000 g and 25,000 g sediments were rich in lysosomes.
A large-molecular mycobactericidal fraction associated with cathepsin and acid phosphatase activities could be separated from the detergent-extracts of the 8,400 g, 15,000 g and 25,000 g sediments by gel-filtration on Sephadex G-150 column, but not from the 3,900 g sediment.
From the lungs of the same group of mice, such a mycobactericidal fraction was not obtained.
The active fraction from the spleens was further treated with one of the following three agents; 90% acetone, ethyl ether, and 2M urea. The mycobactericidal activity was found in the 90% acetone-soluble fraction and also in the small-molecular protein fraction released by ether-or urea-treatment. Both subfractions were free from the enzymatic activities.
Their mycobactericidal activity was heat-stable at 100 C for 5 min. The difference between the two was that the 90% acetone-soluble subf raction was more effective with less Folin value and with less exposure time to the bacilli, but more dependent on acidic environment than the protein fraction.
INTRODUCTION
The present authors have been reporting subcellular aspects of the host-parasite relationship in experimental mouse tuberculosis, with particular emphasis on lysosomal response to infection (Kanai, 1968) . This study was then led to an attempt to separate antituberculous components from cytoplasmic granules of infected mouse spleens and lungs (Kanai and Kondo, 1968) . Such components were first obtained as a huge-molecular amphiphilic material associated with lysosomal hydrolases.
In addition, a preliminary observation indicated a possibility that a mycobactericidal principle can be released from the complex. This paper is to present some extended observations in our further efforts. Six ml of the same lot as above was added with 6 ml of 4M urea and incubated and B separated by gel-filtration ( Fig. 1 at 40C for 30 min. The mixture was dialysed against running water for 3 hr and subsequently against 0.05M acetate buffer of pH 5.6 for 2 hr. The contents of the cellophane bag was then loaded on the same Sephadex G-75 column as above after being condensed by a flashevaporator. Gel-filtration was made using the acetate buffer and collecting eluates in 3g amount with a flow-rate of 18 g per hr. Folin test of the eluates revealed the presence of two protein peaks (D' and E' in Fig. 3 ). D' fraction was associated with acid phosphatase and cathepsin activities, but E' fraction was not. The latter, just like C' fraction, appeared to have an estimated molecular weight between cytochrome C (13,000) and malachite green oxalate (927) from the gel-filtration patterns of these compounds on the same column (Fig. 3) .
MATERIALS AND METHODS

Mycobactericidal Activity of the Subfractions
Separated from Fraction A
The 90 % acetone-soluble fraction was used as a buffer suspension of the precipitates produced by acetone-evaporation of the original extract. The smallmolecular protein fractions (C' and E') liberated from Fraction A by ether-or urea-treatment were used for the mycobactericidal test as the buffer solution. The results are shown in Table 2 . In 4 hr exposure at 37C and the 0.05M acetate buffer environment of pH 5.6, Fraction A and the acetone-soluble fraction could reduce viable counts of H37Rv bacillus suspension by 3 to 4 log levels. In the similar protein concentration, the acetone-soluble fraction was more active than the original Fraction A, but the acetone-unsoluble residue was completely inactive.
On the other hand, the smaller-molecular protein fractions (C' and E') required more amount and longer exposure time to manifest their mycobactericidal activity comparable to Fraction A and the acetone-soluble fraction.
As shown in Table 2 , however, the activity such as above was markedly reduced when the 
Effects of Added Proteins on the Mycobactericidal Activity of Fraction A
Fraction A was added with some protein materials such as the 25,000g supernatant of the original 0.25 M sucrose homogenate of the spleens, Fraction B, and undiluted bovine serum, and subjected to the test for mycobactericidal activity. The activity was neutralized to various extents by the presence of the proteins, particularly with undiluted bovine serum, as shown in 
DISCUSSION
In the present investigation, the mitochondria-lysosome fraction was divided into four subf ractions by increasingly higher centrifugal forces.
The mycobacteri-cidal components were obtained from the 8,400g to 25,000g sediments but not from the 3,900g sediment of lower acid phosphatase activity. This will be one of the evidences that the active substance is of lysosomal origin.
The same observation had been obtained regarding BCG-revaccinated guinea pig lungs (Kanai and Kondo, 1969) . Besides, such a mycobactericidal fraction was first separated as a column eluate containing high-molecular amphiphilic material associated with cathepsin and acid phosphatase activities. This observation suggests that the active components are closely associated with detergent-disintegrated lysosomal components or its membrane structure. Kanai and Kondo (1968) have shown, however, that the hydrolases are distinct from the mycobactericidal principle. With these observations in mind, 90% acetone was employed expecting that it might remove the major portion of lipids associated with the membrane structure (Fleischer, Fleischer and Stoeckenius, 1967) . Though the acetone-extracted material was still positive in Folin-test, it showed an amphiphilic property to be homogenously and stably suspended in aqueous phase. This suspension was highly active in killing tubercle bacilli in acidic environment.
A somewhat paradoxal observation was obtained, however, that the smallmolecular protein fraction released by ether-or urea-treatment from the complex was also active, though it required a larger amount as protein and a longer exposure time for satisfactory expression of the activity.
Urea was used also from an information that it can solubilize the lipid-protein complex of the biomembrane (Schneiderman, 1965) . Ether-treatment was employed after preliminary experiences of our own.
A question is raised here whether the 90% acetone-soluble fraction was active because of the concomitant presence of proteins or by its lipid constituents, and whether such proteins are the same as urea-extracted proteins of a small molecular weight. Further investigation is now under way to answer these questions.
While this investigation was in progress, an information came from D'Arcy Hart, Gordon, and Jacques (1969) suggesting that lysosomal lipid might be responsible for the increased resistance to tuberculous infection produced by Triton WR-1339 injection.
Though there are some differences in experimental methods and materials, it is quite likely that two research groups here and there are centering around the same target point.
On the other hand, Gershon and Olitzki (1965) and Zeya and Spitznagel (1968) have demonstrated, using a variety of microorganisms other than mycobacteria, that the lysosomal bactericidal agent of monocytes and polymorphonuclear leucocytes is basic proteins.
Thus, it seems that more informations are needed regarding the chemical nature of those substances and also regarding the association between their production and immuno-infectious process, until we reach the final understanding of lysosomal response to tuberculous infection and infection in general.
